Direct sequencing of hepatitis A virus and norovirus RT-PCR products from environmentally contaminated oyster using M13-tailed primers.
Human norovirus (HuNoV) and hepatitis A (HAV) are recognized as leading causes of non-bacterial foodborne associated illnesses in the United States. DNA sequencing is generally considered the standard for accurate viral genotyping in support of epidemiological investigations. Due to the genetic diversity of noroviruses (NoV), degenerate primer sets are often used in conventional reverse transcription (RT) PCR and real-time RT-quantitative PCR (RT-qPCR) for the detection of these viruses and cDNA fragments are generally cloned prior to sequencing. HAV detection methods that are sensitive and specific for real-time RT-qPCR yields small fragments sizes of 89-150bp, which can be difficult to sequence. In order to overcome these obstacles, norovirus and HAV primers were tailed with M13 forward and reverse primers. This modification increases the sequenced product size and allows for direct sequencing of the amplicons utilizing complementary M13 primers. HuNoV and HAV cDNA products from environmentally contaminated oysters were analyzed using this method. Alignments of the sequenced samples revealed ≥95% nucleotide identities. Tailing NoV and HAV primers with M13 sequence increases the cDNA product size, offers an alternative to cloning, and allows for rapid, accurate and direct sequencing of cDNA products produced by conventional or real time RT-qPCR assays.